The paper provides irrationality measures for certain values of binomial functions and definite integrals of some rational functions. The results are obtained using Jacobi type polynomials and divisibility considerations of their coefficients.
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A. Heimonen, T. Matala-aho and K. Vaananen [2] 2. NOTATION AND RESULTS
We shall denote by Q v the v-adic completion of Q, where v G {oo, primes p}, in particular Qoo = R. ' For an irrational number 6 G Q r , by an irrationality measure m v {6) of 6 we mean the infimum of all m satisfying the following condition: for any e > 0 there exists an HQ = Ho(e) such that P n for all rationals P/Q satisfying H -max{|P|, \Q\} > H o . In the following we denote 77100(0) = m(0). All our measures are effective in the sense that H o can be effectively determined.
In our first case we have b = 1/fc, c-1 + 1/fc, where fc > 2 is a natural number. For a given rational r/a, (r,a) = 1, we denote the denominators of (a-r)/k and (s -r) I ( k Yl P) by fc* and k** , respectively. Further, with a given rational ^1 we define where plh and cr (/3,k) is given in the formula (19). Then the following theorem holds. THEOREM 1 . Let r/a G (-1,1) be a rational number satisfying (r, a) -1. Tien wAere inf^ means that {or a given r/s the infimum is taken over all rationals /3 satisfying R(P, k) < 1.
We note that the choice /? = 1 implies 21n (v^ + y/T=7) + A(fc) + Inmin{k*p k , fc**} [3] Irrationality measures 227 for all rationals T/S G (-1,1) satisfying This is a sharpening of Huttner's Theorem [14] . In Hata [11] some improvements of Huttner's results were obtained under the assumption r = 1 = s I mod k \\ P), which In the p-adic case we have an improvement of the work of Bundschuh [3] .
THEOREM 2p . Let p J(k be a prime and let us assume \r/s\ < 1.
(1) If r/s > 1 and
Especially we have 
The first equah'ty is proved in [13, Lemma 6] , and the other can be proved similarly.
at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0004972700013691
From the definition of P n and Q n it follows that (see [ where we used (8) to obtain the last expression. Since belonging to at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0004972700013691 [10] Since
it follows that P n (z) = XQ* n {z) where A is a constant and Qn is obtained from Q n by replacing 1/fc by -1/k. Further (« /(*) = £ /,-*', then \f(z)} n = £) fi**) and Q n (0) -Q* n {0), and therefore A = 1.
.7=0 j=0
These results give us the following In many cases the coefficients CLJ of the polynomial Q n (z) have common factors. We follow Chudnovsky's [5] ideas to cancel them out. Recently his ideas were used successfully by Rukhadze [15] and Hata [10, 11, 12] , and in [13] we gave a further approach to apply these ideas. Our main tool is the following lemma from [13] giving a criterion for primes p > c^y/n dividing the numbers (5).
We use for a rational number r the notation p \ r or r = 0 (mod p), if v p (r) 1 . Further, if v p (r) ^ 0, then there exists a unique r £ { 0 , 1 , . . . ,p-1} satisfying ¥ = r (mod p).
LEMMA 5 . (Divisibility criterion for the coefficients of Q n ) Let P(l,rn,n) denote the set of all primes satisfying p JFH, max (n-j)F\,\G + (m-j)H\}\,
) (9) n +
Then
Now we apply this criterion to our cases 1 and 2. at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0004972700013691
[11]
Irrationality measures 235
If n + (1 -fc)/fc = n + (1 -fc)/fc (< p), then (10) where we have used the notation n = n -JVp, m = 7n -Mp. These inequalities give the following conditions and the corresponding intervals, where all the primes p = q' (mod fc) satisfy (10):
. [12] After getting these intervals we use the prime number theorem in arithmetic progressions to find out an asymptotic for the part of the common factor obtained from the primes p = q' (mod k) (for effectivity we refer to Adleman-Pomerance-Rumely [1]). Multiplying these we then get an asymptotic for the total common factor.
If 
respectively, and the asymptotic in both cases is e" E '^> 3 , where
As before, we set Ei.g.s = 0, if (i,q) satisfies neither the condition (17) nor (18). All the intervals obtained from the conditions (12), (14), (15), (16), (17) and (18) 
PROOFS OF THE THEOREMS
We shall use the following well-known results (see, for example, Chudnovsky [5, Corollary 3.3] and [13, Lemma 7] ). Let x > 0 and y < 0 be given. Suppose that for each e > 0 there exists a constant c% and rational integers p n ,q n satisfying for all n ^ c& the inequalities
y -e < -l n | r n | r < y + e, at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0004972700013691 [16] where r n = q n a -p n . Then the number a £ Q v has an irrationality measure m,,(a) not greater than
, if v is finite and x + y < 0. y + x The lower bound in (22) is not needed, if p n g n +i -q n Pn+i ^ 0 for all n ^ eg.
In Case 1 we have an approximation formula where n n ,iQn(r/s) n B l i P B (r/«) By similar considerations we achieve the cases 1 and 2 in Theorem 2p using the corresponding polynomial bounds in Lemma 1. In our examples the p-adic values 242 A. Heimonen, T. Matala-aho and K. Vaananen [18] are the unique solutions of the equation
satisfying the property x = 1 (mod p).
In these cases we denote
For example REMARK. All the numerical computations were made using MATHEMATICA programs.
